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Description 

The present invention relates to a transceiver 
for a station of a network of the type in which a 
plurality of stations are connected via links to a 
network common point through which a transmis- 
sion received from any of said stations passes on 
its way to all said stations; in particular, but not 
exclusively, the present invention relates to optical 
transceivers for use in optical star networks incor- 
porating passive star couplers. 

In optical star networks with passive star cou- 
plers, the network stations are often arranged to 
operate autonomously, that is, without any common 
control; in this event, some form of collision detec- 
tion is generally required to enable the stations to 
recognise a clash between two or more stations 
that start transmitting concurrently. An appropriate 
network protocol for such a situation would be a 
CSMA/CD (Carrier-Sense, Multiple Access/Collision 
Detection) protocol such as Ethernet. Collision de- 
tection is generally the responsibility of the or each 
station undertaking transmission; upon detection of 
a collision, the detecting station is arranged to 
output a jam tone over the network to warn all other 
stations. 

In coaxial-cable CSMA/CD LANS collision de- 
tection is simple to implement. The transmissions 
from each station contain a d.c. voltage compo- 
nent. During transmission, each station monitors 
the tine, watching for changes in the d.c. voltage 
level; if such a change occurs, then a collision can 
be assumed to have taken place. The technique 
works well because the d.c. attenuation of the 
medium is small over the length of a single link 
and the transmission of each station is designed to 
give a uniform output. 

Collision detection in an optical star network 
with a passive star coupler is, however, consider- 
ably more difficult because variations in link attenu- 
ation and transmitter output make collision difficult 
to detect. For example, consider an optical network 
with link lengths of 0-500m. a fibre attenuation of 
3dB/km, and LED transmitters with an average 
power output of -10dBm + 2dB. The star coupler of 
the network is assumed to have an attenuation of 
20dB 2dB. In such network, a station close to the 
star coupler may receive -26dBm of optical power 
from its own transmitter, but only -35.5dBm of 
optical power from the transmitter of a more distant 
station. To detect a collision between itself and the 
more distant station, the station must be able to 
recognise that there are two simultaneous optical 
signals 10dB apart which is not easily achieved. 

European Patent Application No. 0,216,214 
(Siemens) describes an optical network with a pas- 
sive star coupler in which each station has an 
optical transceiver that is operative both in a nor- 



mal mode in which it serves for the transmission 
and reception of data over the network and in a 
calibration mode, the transceiver including an op- 
tical transmitter the output level of which is adjust- 

s able, an optical receiver, and adjustment means 
connected to the transmitter and operative when 
the transceiver is in its calibration mode to set the 
output power level of the transmitter such that the 
resultant optica! power produced at the star coupler 

10 of the network is at the same level for all stations. 
By setting the transmitter output power level to 
achieve this result, the received power level at any 
particular station will be the same regardless of 
which station is transmitting; thus, should two sta- 

76 tions transmit simultaneously, the power received 
at any station will be double, which, of course, is 
easily detectable. 

Although the approach adopted in the fore- 
going European Application overcomes the prob- 

20 lem of needing to detect signals of vastly different 
strengths when effecting collision detection, the 
calibration process effected by the adjustment 
means of the station transceiver is somewhat com- 
plex. More particularly, the transceivers must all be 

25 set into their calibration mode together, and there- 
after the adjustment means of the transceivers car- 
ry out the following two calibration phases: 

1 ) - each transmitter in turn sends out a calibra- 
tion signal at maximum power and the received 

30 power level at each station is monitored; the 
adjustment means of each transceiver then op- 
erates to store the lowest received power level it 
has monitored during this first phase. 

2) - next, each transceiver in turn activates its 
35 transmitter and then reduces its output power 

level until the power level at its receiver equals 
the value of the lowest received power level 
stored in the first phase. 

The overall effect is that the power level produced 
40 at the star coupler by each transmitter will be the 

same. 

It will be apparent that the foregoing calibration 
process suffers from a number of disadvantages, 
the most notably being the need for the participa- 

45 tion of all transceivers (so that each time a new 
station joins the network, the calibration process 
must be repeated), and the need for the tran- 
sceivers to operate in turn and to listen to all other 
transceivers (which either requires each transceiver 

50 to have a table of all other stations or for inefficient 
assumptions to be made regarding the number of 
stations present always being the maximum). 

It is accordingly an aspect of the present in- 
vention to provide a transceiver with improved ad- 

55 justment means that facilitate setting the transmitter 
output to produce a desired power level at the star 
coupler. 
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According to one aspect of the present inven- 
tion, there is provided an optical transceiver for a 
station of an optical star network with a passive star 
coupler wherein the transceiver is provided with 
adjustment nneans for setting the output power 
level of the transceiver transmitter, the adjustment 
means comprising: 

- first monitoring means operative to generate 
a first power-level signal indicative of the 
output optical power level of the transmitter, 

- second monitoring means operative to gen- 
erate a second power-level signal indicative 
of the received optical power level at a re- 
ceiver of the transceiver, 

- reference setting means for providing a refer- 
ence signal indicative of a desired optical 
power level at the star coupler of the network, 
and 

■ control means operative, when the trans- 
ceiver is in a calibration mode, to cause the 
output by the transmitter of an optical calibra- 
tion signal, and to utilise the resulting first 
and second power-level signals and the refer- 
ence signal to determine the transmitter out- 
put power level required to produce an op- 
tical power level at the star coupler corre- 
sponding to the said level represented by the 
reference signal, the control means thereafter 
setting the transmitter output power level to 
this determined level. 
By measuring the transmitted and received 
power levels, it is possible to determine the attenu- 
ation caused by the optical link connecting the 
transceiver to the star coupler (in a preferred em- 
bodiment, an explicit attenuation signal value is 
generated). With the link attenuation known, the 
output power level required to produce the star- 
coupler power level represented by the reference 
signal can be determined. 

It will be appreciated that the transceiver op- 
erates to set its transmitter output power level 
independently of other stations on the network, the 
reference signal providing the controlling input. As 
a result, a station incorporating the transceiver can 
be added to the network without thereby requiring 
all the other stations to partake in a calibration 
process; it is therefore unnecessary for the tran- 
sceiver to have any knowledge of what other sta- 
tions are connected to the network. 

The reference signal represents a desired pow- 
er level at the star coupler. Of course, the refer- 
ence signals of the transceivers of all network 
stations should represent the same desired power 
level if collision between two transmissions is to 
result in the doubling of the power level at each 
receiver. The present invention should not, how- 
ever, be considered as limited to transceivers for 
optical networks relying on collision detection, as 



the ability to set the power level produced at the 
star coupler can be used to advantage for other 
purposes; for example a power-level monitor can 
be provided at the star coupler to produce an alarm 
5 signal upon detection of transmissions having a 
power level below the predetermined reference val- 
ue. 

Preferably, the transmitter of the transceiver 
comprises a laser transmitter device provided with 

10 a back-facet photodiode. this photodiode being 
used as the first monitoring means of the adjust- 
ment means. 

Advantageously, when the transceiver is in its 
calibration mode, the control means is operative to 

75 cause the optical calibration signal to be transmit- 
ted a plurality of times in succession, the control 
means, in determining the transmitter output power 
level, utilising that one of the resulting second 
power-level signals that represents the lowest re- 

20 ceived power at the receiver. The purpose of this 
procedure is to take account of the fact that the 
calibration signal may collide with a transmission 
from another station and until the transceiver trans- 
mitting the calibration signal has been calibrated, it 

25 will not be able to detect such a collision. By 
transmitting the calibration signal several times in 
close succession, it is very unlikely that all such 
transmissions will collide with other transmissions 
so that taking the lowest-power received signal 

30 should provide a collision-free measurement of re- 
ceived power. 

The present invention also provides optical net- 
works of the aforesaid type incorporating the tran- 
sceivers of the invention. These transceivers can 

35 advantageously be arranged not only to enter their 
calibration mode when the network is first started 
up. but also at intervals thereafter. As already 
noted, when a new station is added, it will carry out 
calibration of its transmitter without requiring the 

40 cooperation of the other stations. 

In fact, the present invention can be applied to 
any optical network having a network common 
point through which a transmission from any station 
passes on its way to all stations; in this case the 

45 control means utilises the reference signal to pro- 
duce a desired optical power level at the aforesaid 
network common point (this point being constituted 
by the passive star coupler in the previously-con- 
sidered implementation of the invention). Further- 

50 more, the present invention also has application to 
non-optical networks where it is desired to set 
power levels at a network common point. 

An optical transceiver embodying the present 
invention will now be described, by way of non- 
56 limiting example, with reference to the accompany- 
ing drawings, in which: 

Figure 1 is a diagram illustrating the general 
form of a star-configured optical network in 
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which a plurality of stations are linked through a 
passive optical coupler; 

Figure 2 is a schematic diagram of an optical 
transceiver for a station of the Figure 1 network; 
and 

Figure 3 is a diagram illustrating the form of a 
more general type of network to which the 
present invention may be applied. 
Figure 1 illustrates a star-configured optical 
network in which a plurality of stations 10, each 
with a respective optical transceiver 11, commu- 
nicate via respective optical links 12 with a star 
coupler 13. 

Each optical link comprises a transmit line 12A 
and a receive line 12B. 

The star coupler 13 serves to distribute a trans- 
mission received from any one of the stations 10 
on the corresponding transmit line 12A, to the 
receive lines 12B of all the stations 10, including 
the station that originated the transmission. As far 
as practical, the power of the Incoming transmis- 
sion is distributed equally between the receive 
lines 12B. 

The network operates, in the present example, 
according to a CSMA/CD protocol and typically has 
a size of 1 to 2 Km in diameter, a data rate of 
10Mbps, and up to thirty two stations (one or more 
of which could be a repeater/bridge to another, 
similar network). 

Figure 2 shows the details of one of the station 
transceivers 11, the other transceivers being of the 
same form. The transceiver 11 comprises an op- 
tical transmitter 20 the output power level of which 
is adjustable, an optical receiver 21, and adjust- 
ment means 30 to 39. The transceiver 11 is ar- 
ranged to operate in two modes, namely: 

- a calibration mode in which the adjustment 
means sets the output power level of the 
transmitter 20 to a level such as to produce a 
desired power level at the star coupler, and 

- a normal mode in which the transceiver 1 1 is 
operative both to transmit data received on a 
line 28 and to receive data from its link 12 
and output it via decision circuitry 29, the 
adjustment means serving in this mode to 
provide collision detection. 

The optical transmitter 20 comprises a laser 
diode device 22, a driver circuit 24 arranged to 
drive the laser diode device 22 in dependence on 
signals received at its transmit input TX, a back- 
facet monitor photodiode 23 associated with the 
laser diode device 22, and an amplifier 25 fed with 
the output of the monitor photodiode 23 and con- 
nected to a feedback input FB of the driver circuit 
24. The driver circuit 24 also has an output-power- 
level setting input SET by means of which a de- 
sired output power level can be set The monitor 
photodiode 23 measures the actual optical output 



power level of the laser diode device 22 and pro- 
vides a feedback signal to the driver circuit to 
facilitate the setting of the output power to the 
desired level specified by a signal supplied to the 

5 input SET of the driver. 

The optical receiver 21 comprises a receiving 
photodiode 26 connected to the input of a transim- 
pedance amplifier 27 the output of which feeds 
decision circuitry 29. 

10 The transmitter 20 and receiver 21 are of stan- 

dard design and will therefore not be described in 
more detail herein. 

The adjustment means of the transceiver 11 
includes control means in the form of a micropro- 

76 cesser 32. The microprocessor 32 is fed with a 
mode-control signal on line 35 to set the adjust- 
ment means (and hence the transceiver) to operate 
in one or other of the aforesaid normal and calibra- 
tion modes. 

20 When the adjustment means of the transceiver 

1 1 is set into its calibration mode, the microproces- 
sor 32 is arranged to cause the transmitter 20 to 
output an optical calibration signal and then to 
derive in respect of this, signed, digital values 

25 representing the output power level of the transmit- 
ter 20 and the received power level at the receiver 
21. 

The microprocessor 32 causes the output of a 
calibration signal by feeding a calibration packet 

30 over line 37 to the transmit input TX of the driver 
circuit 24. This packet is a square wave (succes- 
sive '01 • pairs) which is long enough in duration to 
ensure that the receiver 21 detects the incoming 
square wave before the transmitter 20 stops trans- 

35 mitting. 

In measuring the transmitter output power level 
during transmission of the calibration packet advan- 
tage is taken of the fact the output power level Pout 
is available in analog form at the output of the 

40 amplifier 25. To convert this to a digital value, the 
output of the amplifier 25 is connected to a com- 
parator 30 which is also fed with the analog output 
of a digital-to-analog converter 31, the input of 
which is controlled by the microprocessor 32. The 

45 output of the comparator 30 is connected to an 
input of the microprocessor 32, A digital measure 
Pout is obtained by the microprocessor 32 pro- 
gressively increasing the digital value fed to the 
converter 31 until the output of the comparator 30 

50 changes state at which point the digital value pro- 
vided to the converter is taken as the digital value 
of Pout; alternatively a successive binary approxi- 
mation technique may be used. 

A digital value representing the received power 

55 level Pin is obtained in a similar way with the output 
of the receiver amplifier 27 being first integrated in 
an integrating amplifier 33. before being fed to a 
comparator 34 which, like the comparator 33, is 
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also fed with the output of the converter 31. The 
output of the comparator 34 feeds an input of the 
microprocessor 32. To measure the received power 
level, the microprocessor 32 progressively in- 
creases the digital value fed to the converter 31 
until the output of the comparator 34 changes 
state, the current value of the input to the converter 
being then taken as the digital value of the re- 
ceived power level P|n (again, a successive binary 
approximation technique may be used instead). 
Measurement of Pout and Pin of course takes place 
sequentially as both operations require the use of 
the converter 31 . 

Having derived digital values for Pout and Pin. 
the microprocessor 32 then derives a value A for 
the optical attenuation in the outward path over line 
12A to the star coupler 13, this value being deter- 
mined according to the following formula: 

A = 1/2 (Pout -Pin) 

The foregoing formula assumes that the optical 
attention on the outward path matches the loss on 
the return path. Furthermore, the measured value 
of Pout must be calibrated with respect to P|n; this 
can be achieved by careful design or by manual 
calibration. 

The microprocessor utilises the outward-path 
attenuation value A to determine the transmitter 
output power level Psef necessary to achieve a 
required power level Preqd at the star coupler 13, 
the value of Preqd being specified by a reference 
signal REF fed to the microprocessor 32 over line 
36 and stored digitally in the microprocessor. The 
value of Pset is determined according to the for- 
mula: 

Pset = Preqd + A 

Having determined Pset. the microprocessor 32 out- 
puts a corresponding signal on line 38 to the SET 
input of the driver 24. thus setting the output power 
level to Pset. 

The calculation of P|n, Pout. A and P^e/ need not 
be particularly fast (a few milliseconds will gen- 
erally not adversely affect network performance). 

By arranging for P^eq to be the same for all 
transceivers 11, once all transceivers have carried 
out the above-described calibration process, they 
will all produce the same power level at the star 
coupler 13. A consequence of this is that for any 
given station, the received power level will be the 
same for any single received transmission, regard- 
less of which station it originates from; furthermore, 
should two transmissions collide, the received pow- 
er level at each station will be double the normal 
received level at that station and this enables all 
stations to readily detect the collision. 



The circuitry of the adjustment means of the 
transceiver 1 1 can also be used for collision detec- 
tion purposes when the transceiver in operating in 
its normal mode. This is achieved by arranging for 

5 the microprocessor 32 to output to the converter 31 
a digital value just in excess of the expected re- 
ceived power level for a single transmission (this 
level being Preq-A). If now the actual received pow- 
er level exceeds the expected level, the compara- 

10 tor 34 will change its output state and indicate a 
collision. 

Generally when a station is first connected to 
the network or the network is first started up, the 
station transceiver will be set in its calibration 

75 mode to set the transmitter output power level; 
once this has been done the transceiver is put into 
its normal mode. Preferably, the transceiver will 
from time to time be returned to its calibration 
mode to set the transmitter output power level. It 

20 should be noted that as the calibration process 
does not require the assistance of other stations, 
the addition of a new station can be done without 
disturbing network operation. 

Of course, when a station is first connected to 

25 the network, or the network is first started up, the 
transceiver will not be in a position to make a 
judgment regarding collisions. It is therefore possi- 
ble that the calibration packet sent out by the 
transceiver when in its calibration mode, may col- 

30 lide with a transmission from another station and 
give rise to a falsely high received power level 
measurement. To overcome this potential difficulty, 
the microprocessor 32 causes the calibration pack- 
et to be transmitted several times in succession in 

35 a random manner (for example, the calibration 
packet may be transmitted five times, each trans- 
mission occurring at random within a fixed time 
window, typically of one second duration). For each 
transmission of the calibration packet, the received 

40 power level is measured and at the end of the 
series of transmissions, the lowest received power 
level reading is taken as representing Pjp. With the 
typical network parameters given hereinbefore, it 
can be shown statistically that the chances of a 

45 collision occurring during every transmission of the 
calibration packet are small. 

Where a transceiver has already gone through 
the calibration process, it is not necessary to effect 
a multiple transmission of the calibration packet 

50 when a re-calibration is undertaken; the reason for 
this is that the transceiver can detect the occur- 
rence of a collision should one occur and initiate 
re-sending of the calibration packet only in such 
circumstances. 

55 Various modifications to the above described 

transceiver are, of course, possible. Thus, for ex- 
ample, the attenuation value A need not be explic- 
itly derived in the determination of Pset- Further- 
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more, the determination of Psei can be effected by 
analog processing circuitry instead of the de- 
scribed digital processing circuitry. 

Additionally, the Figure 2 optical transceiver 
can be used with advantage not only with star 
networks with passive star couplers, but generally 
with optical networks having a network common 
point through which a transmission from any station 
passes on its way to all other stations (in the case 
of star networks, the star coupler provides such a 
network common point). Figure 3 shows a non-star 
network configuration in connection with which the 
Figure 2 transceiver can be used with advantage. 

In the Figure 3 network configuration, each 
network station 10 has its transceiver 11 connected 
to a main optical line 12C by a transmit line 12D 
and associated uni-directional optical coupler 40 
and by a receive line 12E and associated uni- 
directional optical coupler 41 . Optical signals trans- 
mitted by the transceiver 11 of each station 10 
pass in a clockwise direction around the loop of 
line 12C such that the transmissions of all stations 
fed to the upper pass of line 12C. are coupled back 
to all stations over the lower pass of line 12C. The 
mid-point 43 on the section of line 12C between 
couplers 40X and 41 X can be considered as a 
network common point as transmissions from all 
stations pass through this point on their way to all 
stations. The transceivers 11 act in the manner 
already described to set a desired power level, as 
determined by the reference signal, at the network 
common point 43. 

It should be noted that the determination of the 
attenuation value A described above in relation to 
the Figure 2 transceiver, assumes that the network 
common point is located halfway along the round- 
trip link between the transceiver transmitter port 
and the transceiver receiver port. This will gen- 
erally be true in relation to optical star networks as 
the transmit and receive lines will normally follow 
the same route. Furthermore, for the network con- 
figuration shown in Figure 3, choosing the network 
common point as the mid-point on the arc between 
couplers 40X and 41 X will generally place the 
common point at the halfway position between the 
transmit and receive ports for all the transceivers. 
However, it is not essential that this is the case 
provided that an appropriate adjustment is made in 
calculating the attenuation value A between the 
transceiver transmitter port and the point of the 
network chosen as a network common point. Thus, 
for example, if the network common point is, by 
choice or of necessity, only one third of the way 
along the round-trip loop between a transceiver 
transmitter port and its receive port, then in cal- 
culating the appropriate attenuation value A, the 
difference between the values of Pout and Pjn is 
divided by three (rather than by two as in the 



previously given example). Of course, in the event 
that the ratio of the line length between a tran- 
sceiver transmit port and the network common 
point and the line length between the transceiver 

5 receive port and the network common point is not 
the same for all transceivers, then it will be neces- 
sary to set up each transceiver individually to de- 
rive an appropriate value A for the attenuation in 
the transmit port/network common point line, 

70 The power-level setting technique described 

above may also be applied to suitable non-optical 
networks. 

Claims 

75 

1. A transceiver for a station of a network of the 
type in which a plurality of stations are con- 
nected via links to a network common point 
through which a transmission received from 

20 any one of said stations passes on its way to 

all said stations, said transceiver being oper- 
ative both in a normal mode in which it serves 
for the transmission and reception of data over 
said network and in a calibration mode, the 

25 transceiver comprising a transmitter the output 

power level of which is adjustable, a receiver, 
and adjustment means connected to said 
transmitter and operative when the transceiver 
is in its calibration mode to set the output 

30 power level of the said transmitter such that 

the resultant power produced at said network 
common point is at a desired level, character- 
ized in that said adjustment means (30 to 34) 
comprises: 

35 - first monitoring means (23.25) operative 

to generate a first power level signal indi- 
cative of the output power level (Pout) of 
said transmitter (20), 

- second monitoring means (33) operative 
40 to generate a second power-level signal 

indicative of the received power level 
(Pin) at said receiver (21 ), 

- reference setting means (36) for provid- 
ing a reference signal (REF) indicative of 

45 a desired power level (P^eqd) at said net- 

work common point (13), and 

- control means (32) connected to receive 
said first and second power-level signals 
and said reference signal, the control 

so means (32) being operative, when the 

transceiver is in its calibration mode, to 
cause the output by said transmitter (20) 
of a calibration signal and to utilise the 
resulting first and second power-level 

55 signals and the reference signal (REF) to 

determine the transmitter output power 
level (Pset) required to produce a power 
level at said network common point (13) 
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corresponding to the said level (Preq) re- 
presented by the reference signal (REF), 
the control nneans (32) thereafter setting 
the transmitter output power level to this 
determined level. 

2. A transceiver according to claim 1, wherein 
said control means (32) is operative to derive 
from said first and second power-level signals 
produced as a result of said calibration signal, 
an attenuation signal representative of the at- 
tenuation present in the link (12) connecting 
said transmitter to said network common point 
(13). the control means (32) combining said 
reference and attenuation signals to determine 
the required transmitter output power-level 

(Pset). 

3. A transceiver according to claim 1, wherein 
said first and second monitor means (23,25,33) 
are operative to generate said power-level sig- 
nals in analog form, the control means (32) 
including converter means operative to convert 
said analog power-level signals into digital val- 
ues, and said reference setting means com- 
prising digital storage means for storing a digi- 
tal value constituting said reference signal, the 
control means (32) being further operative to 
process said digital values that correspond to 
said first and second power-level signals and 
said reference signals, in order to determine 
the required power level (Pset) setting of said 
transmitter (20). 

4. A transceiver according to claim 1, wherein, 
when the transceiver (11) is in its calibration 
mode, said control means (32) is operative to 
cause said calibration signal to be transmitted 
a plurality of times in succession, the control 
means (32) in determining the transmitter out- 
put power level, utilising that one of the result- 
ing second power-level signals that represents 
the lowest received power at said receiver 
(21). 

5. A transceiver according to claim 4, wherein 
each transmission of said calibration signal oc- 
curs randomly within a respective predeter- 
mined time window. 

6. A transceiver according to any one of the 
preceding claims, wherein the transceiver is 
operative to transmit and receive optical sig- 
nals over an optical star network of the type in 
which the said network common point is pro- 
vided by a passive star coupler. 



7. A transceiver according to claim 6, wherein 
said transmitter comprises a laser transmitter 
device provided with a back-facet monitor 
photodiode (23), said first monitoring means 
5 comprising said back-fact monitor photodiode. 

8- An optical network comprising a plurality of 
stations (10), a passive star coupler (13), and a 
plurality of optical links (12) connecting said 

10 stations (10) to said passive star coupler (13), 

the star coupler being operative to distribute a 
transmission received from any one of said 
stations (10) to all said stations, each said 
station (1 0) being provided with an optical tran- 

75 sceiver (11) according to claim 6 or claim 7, 

the reference signal (REF) of each transceiver 
(11) being set to represent the same desired 
optical power level (Preq) at said star coupler 
(13) for all transceivers (11). 

20 

9. An optical network according to claim 8, 
wherein upon first start up of the network, the 
transceivers (11) of all connected stations (10) 
initially enter their calibration modes to set 

25 their transmitter output power levels and there- 

after enter into their normal modes. 

10. An optical network according to claim 7 or 8, 
wherein upon addition of a new station (10) to 

30 said network, the transceiver (11) of the new 

station (10) enters its calibration mode to set 
its transmitter output power level and thereafter 
enters its said normal mode, the existing sta- 
tions (10) of the network continuing to operate 

35 as before and without regard to the mode of 

operation of the new station. 

11. An optical network according to any one of 
claims 7 to 9, wherein the transceiver (11) of 

40 each said station (10) is operative to enter its 

calibration mode at intervals to reset its trans- 
mitter output power level. 

PatentansprUche 

45 

1. Eine Sender-ZEmpfanger-Schaltung fur eine 
Station eines Netzwerks desjenigen Typs, bei 
dem eine Mehrzahl von Stationen uber Verbin- 
dungen mit einem gemeinsamen Netzwerk- 

50 punkt, durch den eine Obertragung, die von 

irgendeiner der Stationen empfangen wird, auf 
ihrem Weg zu alien Stationen lauft, verbunden 
ist. wobei die Sender-ZEmpfanger-Schaltung 
sowohl in einem normalen Modus, in dem sie 

55 zur Obertragung und zum Empfang von Daten 

uber das Netzwerk dient, als auch in einem 
Kalibrierungsmodus wirksam ist, wobei die 
Sender-ZEmpfanger-Schaltung einen Sender. 
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dessert Ausgangsleistungspegel einstellbar ist, 
einen Empfanger und eine Einstelleinrichtung. 
die mit dem Sender verbunden ist und wirk- 
sam ist, wenn die Sender-ZEmpfanger-Schal- 
tung in ihrem Kalibrierungsmodus ist, um den 
Ausgangsleistungspegel des Senders derart 
einzustellen. daB die resultierende Leistung, 
die an dem gemeinsamen Netzwerkpunkt er- 
zeugt wird, auf einem erwunschten Pegel Ist, 
umfaOt, dadurch gekennzeichnet, daO die Ein- 
stelleinrichtung (30 - 34) folgende Merkmale 
aufweist: 

- eine erste Uberwachungseinrichtung (23, 
25), die wirksam ist, um ein erstes Lei- 
stungspegelsignal zu erzeugen, das den 
Ausgangsleistungspegel (Paus) des Sen- 
ders (20) anzeigt, 

- eine zweite Uberwachungseinrichtung 
(33), die wirksam ist, um ein zweites 
Leistungspegelsignal zu erzeugen, das 
den empfangenen Leistungspegel (Rein) 
an dem Empfanger (21) anzeigt,^ 

- eine Referenzeinstetlungseinrichtung (36) 
zum Schaffen eines Referenzsignals 
(REF), das einen erwunschten Leistungs- 
pegel (Preq) an dem gemeinsamen Netz- 
werkpunkt (13) anzeigt, und 

- eine Steuerungseinrichtung (32), die an- 
geschlossen ist, um das erste und das 
zweite Leistungspegelsignal und das Re- 
ferenzstgnal zu empfangen, wobei die 
Steuerungseinrichtung (32) wirksam ist, 
wenn die Sender-ZEmpfanger-Schaltung 
in ihrem Kalibrierungsmodus ist, um 
durch den Sender (20) die Ausgabe ei- 
nes Kalibrierungssignals zu veranlassen 
und um das resultierende erste und 
zweite Leistungspegelsignal und das Re- 
ferenzsignal (REF) zu verwenden, um 
den Ausgangsleistungspegel des Sen- 
ders (Pset) zu bestimmen. der erforderlich 
ist, um einen Leistungspegel an den ge- 
meinsamen Netzwerkpunkt (13) zu er- 
zeugen. der dem Pegel (Preq) entspricht, 
der durch das Referenzsignal (REF) dar- 
gesteilt wird, wobei die Steurungseinrlch- 
tung (32) danach den Ausgangsleistungs- 
pegel des Senders auf diesen bestimm- 
ten Pegel einstellt. 

2. Eine Sender-ZEmpfanger-Schaltung gemaB An- 
spruch 1, bei der die Steuerungseinrichtung 
(32) wirksam ist, um von dem ersten und dem 
zweiten Leistungspegelsignal, die als Ergebnis 
des Kalibrierungssignals erzeugt werden. ein 
Dampfungssignal abzuleiten, das die Damp- 
fung, die auf der Verbindung (12), die den 
Sender mit dem gemeinsamen Netzwerkpunkt 
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(13) kombiniert. darstellt, wobei die Steue- 
rungseinrichtung (32) das Referenz- und das 
Dampfungssignal verbindet, um den erforderli- 
chen Ausgangsleistungspegel (Pset) des Sen- 
ders zu bestimmen. 



3. Eine Sender-ZEmpfanger-Schaltung gemaB An- 
spruch 1, bei der die erste und die zweite 
Uberwachungseinrichtung (23, 25. 33) wirksam 

10 sind. um die Leistungspegetsignale in analoger 

Form zu erzeugen, wobei die Steuerungsein- 
richtung (32) eine Wandlereinrlchtung ein- 
schlieBt, die wirksam ist, um die analogen Lei- 
stungspegelsignale in digitale Werte umzuwan- 

75 dein, und wobei die Referenzeinstellungsein- 

richtung eine digitale Speichereinrichtung zum 
Speichern eines digitalen Wertes. der das Re- 
ferenzsignal bildet, umfaBt. wobei die Steue- 
rungseinrichtung (32) ferner wirksam ist. die 

20 digitalen Werte, die dem ersten und dem zwei- 

ten Leistungspegelsignal und dem Referenzsi- 
gnal entsprechen, zu verarbeiten. um den er- 
forderlichen Leistungspegel (Pset), zur Einstel- 
lung des Senders (20) zu bestimmen. 

25 

4. Eine Sender-ZEmpfanger-Schaltung gemaB An- 
spruch 1, bei der. wenn die Sender-ZEmpfan- 
ger-Schaltung (11) in ihrem Kalibrierungsmo- 
dus ist, die Steuerungseinrichtung (32) wirk- 

30 sam ist. um zu veranlassen, daB das Kalibrie- 

rungssignal eine Mehrzahl von Malen in Folge 
ubertragen wird, wobei die Steuerungseinrich- 
tung (32) beim Bestimmen des Ausgangslei- 
stungspegels des Senders das eine der sich 

35 ergebenden zweiten Leistungspegelsignale 

verwendet, das die niedrigste empfangene Lei- 
stung an dem Empfanger (21) darstellt. 



40 



45 
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55 



Eine Sender-ZEmpfanger-Schaltung gemaB An- 
spruch 4, bei der jede Obertragung des Kali- 
brierungssignals zufallig innerhalb eines jewei- 
lig vorbestimmten Zeitfensters auftritt. 

Eine Sender-ZEmpfanger-Schaltung gemaB ei- 
nem der vorangegangenen Anspruche, bei der 
die Sender-ZEmpfanger-Schaltung (11) wirksam 
ist, optische Signale uber ein optisches Stern- 
netzwerk von dem Typ, bei dem der gemein- 
same Netzwerkpunkt durch einen passiven 
Sternkoppler vorgesehen ist, zu ubertragen 
und zu empfangen. 

Eine Sender-ZEmpfanger-Schaltung gemaB An- 
spruch 6, bei der der Sender ein Lasersende- 
gerat umfaBt, das mit einer Uberwachungspho- 
todiode mit einer ruckseitigen Facette (23) ver- 
sehen ist, wobei die erste Uberwachungsein- 
richtung die Oberwachungsphotodiode mit 
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riickseitiger Facette umfaBt. 

8. Ein optisches Netzwerk, mit einer Mehrzahl 
von Stationen (10), einem passiven Sternkopp- 
ler (13) und einer Mehrzahl von optischen Ver- 
bindungen (12), die die Stationen (10) und den 
passiven Sternkoppler (13) verbinden, wobei 
der Sternkoppler (13) wirksam ist, um eine 
Ubertragung, die von irgendeiner der Stationen 
(10) empfangen wird, an alle Stationen zu ver- 
teilen, wobei die Station (10) mit einer opti- 
schen Sender-ZEmpfanger-Schaltung (11) ge- 
maB Anspruch 6 Oder Anspruch 7 versehen ist. 
wobei das Referenzsignal (REF) jeder Sender- 
/EmpfangerSchaltung (11) eingestellt ist, um 
denselben erwunsohten optischen Leistungs- 
pegel (Preq) an dem Sternkoppler (13) fiir alle 
Sender-ZEmpfanger-Schaltungen (1 1 ) darzu- 
stellen. 

9. Ein optisches Netzwerk gemaB Anspruch 8. 
bei der beim ersten Starten des Netzwerkes 
die Sender-ZEmpfanger-Schaltungen (11) aller 
verbundenen Stationen anfanglich in ihren Kali- 
brierungsmodus eintreten. um die Ausgangslei- 
stungspegel ihrer Sender einzustellen und um 
danach in ihren normalen Modus eintreten. 

10. Ein optisches Netzwerk gemaB Anspruch 7 
Oder 8, bei der beim Hinzufugen einer neuen 
Station (10) zu dem Netzwerk die Sender- 
ZEmpfanger-Schaltung (11) der neuen Station 
(10) in ihren Kalibrierungsmodus eintritt, um 
den Ausgangsleistungspegel ihres Senders 
einzustellen, und danach in ihren normalen 
Modus tritt, wobei die existierenden Stationen 
(10) des Netzwerks fortfahren. ohne Betracht 
des Betriebsmodus der neuen Station wie zu- 
vor wirksam zu sein. 

11. Ein optisches Netzwerk gemafi jeglichem der 
Anspriiche 7 bis 9, bei der die Sender-ZEmp- 
fanger-Schaltung (11) jeder Station (10) wirk- 
sam ist, um in Intervallen in ihren Kalibrie- 
rungsmodus einzutreten, um den Ausgangslei- 
stungspegel ihres Senders ruckzusetzen. 

Revendications 

1. Un 6metteur-r6cepteur destine a une station 
d'un rdseau du type dans lequel une s^rie de 
stations sont relives par Tinterm^diaire de liai- 
sons a un point commun du r^seau ou une 
transmission regue de Tune quelconque desdi- 
tes stations passe en allant vers toutes lesdites 
stations, ledit 6metteur-r6cepteur pouvant fonc- 
tionner tant dans un mode normal dans lequel 
11 sert a la transmission et a la reception de 



donn^es par ledit r^seau que dans un mode 
de calibrage, I'^metteur-r^cepteur comprenant 
un transmetteur dont le niveau de puissance 
de sortie peut etre ajust^, un r^cepteur et un 

5 moyen d*ajustement reli^ audit transmetteur et 

servant, lorsque i'^metteur-rdcepteur est dans 
son mode de calibrage, a r^gler le niveau de 
puissance de sortie dudit transmetteur d'une 
mani^re telle que la puissance r^sultante pro- 

10 duite audit point commun du r^seau est a un 

niveau souhait^, 

caract6ris6 en ce que ledit moyen d'ajus- 
tement (30 a 34) comprend: 

- un premier moyen de surveillance (23, 
15 25) servant a engendrer un premier si- 
gnal de niveau de puissance indicatif du 
niveau de puissance de sortie (Pout) dudit 
transmetteur (20), 

- un deuxidme moyen de surveillance (23) 
20 servant a engendrer un deuxi§me signal 

de niveau de puissance indicatif du ni- 
veau de puissance regu (PiJ audit recep- 
teur (21), 

- un moyen de r^glage de reference (38) 
25 pour fournir un signal de reference (REF) 

indicatif d'un niveau de puissance sou- 
ha\t6 (Preqd) Budit point commun 13 du 
r^seau. et 

- un moyen de commande (32) relie de 
30 fagon a recevoir lesdits premier et 

deuxi^me signaux de niveau de puissan- 
ce et ledit signal de reference, le moyen 
de commande 32 servant a provoquer, 
lorsque r dmetteur-rdcepteur est dans 

35 son mode de calibrage, la sortie par ledit 

transmetteur 20 d*un signal de calibrage 
et a utiliser les premier et deuxi^me si- 
gnaux de niveaux de puissance et le 
signal de r^fdrence (REF) pour d^termi- 

40 ner le niveau de puissance de sortie 

(Pset) de r^metteur-r^cepteur n^cessaire 
pour produire audit point commun (13) 
du rdseau un niveau de puissance cor- 
respondant audit niveau (Preqd) repr^sen- 

45 t6 par le signal de r^f^rence (REF). le 

moyen de commande (32) r^glant ensui- 
te a ce niveau d^termind le niveau de 
puissance de sortie de I'^metteur-r^cep- 
teur. 

50 

2. Un ^metteur-r^cepteur selon la revendication 
1. dans lequel ledit moyen de commande (32) 
sert a d^river, desdits premier et deuxi&me 
signaux de niveaux de puissance produits par 
55 suite du signal de calibrage. un signal d'att^- 

nuation repr^sentatif de I'att^nuation pr^sente 
dans la liaison (12) qui relie ledit ^metteur- 
r^cepteur audit point commun (13) du r^seau, 
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le moyen de commande (32) combinant lesdits 
signaux de r^f^rence et d'att^nuation afin de 
determiner le niveau n^cessaire de puissance 
de sortie (Pset) de rdnnetteur-r6cepteur. 

3. Un 6metteur-r6cepteur selon la revendication 
1, dans lequel lesdits premier et deuxidme 
moyens de surveillance (23, 25, 33) servent a 
engendrer lesdits signaux de niveaux de puis- 
sance sous une forme analogique, le moyen 
de commande (32) incluant un moyen conver- 
tisseur servant a convertir en valeurs num^ri- 
ques lesdits signaux analogiques de niveaux 
de puissance, et ledit moyen de reglage de 
reference comprenant un moyen numerique de 
memorisation pour memoriser une valeur nu- 
merique constituant ledit signal de reference, 
le moyen de commande (32) servant en outre 
a traiter lesdites valeurs num^riques qui cor- 
respondent auxdits premier et deuxieme si- 
gnaux de niveaux de puissance et auxdits si- 
gnaux de reference afin de determiner le regla- 
ge necessaire de niveau de puissance (Pset) 
dudit emetteur-recepteur (20). 



8. Un reseau optique comprenant une serie de 
stations (10), un coupleur passif en etoile (13), 
et une serie de liaisons optiques (12) reliant 
lesdites stations (10) audit coupleur passif en 

5 etoile (13), ledit coupleur en etoile servant a 

re parti r vers toutes lesdites stations une tran- 
smission regue depuis Tune quelconque desdi- 
tes stations (10), chaque station (10) etant 
pourvue d'un emetteur-recepteur optique (11) 

10 selon la revendication 6 ou la revendication 7, 

le signal de reference (REF) de chaque emet- 
teur-recepteur (11) etant regie de fagon a re- 
presenter, pour tous les emetteurs-recepteurs 
(11), le meme niveau souhaite de puissance 

75 optique (Preqd) Budit coupleur en etoile (13). 

9. Un reseau optique selon la revendication 8, 
dans lequel les emetteurs-recepteurs (11) de 
toutes les stations reliees (10) entrent initiale- 

20 ment dans leur mode de calibrage lors du 

premier lancement du reseau afin de regler 
leurs niveaux de puissance de sorties de tran- 
smetteurs, et entrent ensuite dans leurs modes 
normaux. 

25 

10. Un reseau optique selon la revendication 7 ou 
8, dans lequel I 'emetteur-recepteur (1 1 ) d'une 
nouvelle station (10) entre, lorsqu'une telle sta- 
tion est ajoutee au reseau. dans son mode de 

30 calibrage afin de regler son niveau de puissan- 

ce de sortie de transmetteur et entre ensuite 
dans son dit mode normal, les stations existan- 
tes (10) du reseau continuant a fonctionner 
comme precedemment et sans tenir compte 
35 du mode de fonctionnement de la nouvelle 

station. 



4. Un emetteur-recepteur selon la revendication 
1. dans lequel fedit moyen de commande serf 
a amener ledit signal de calibrage a etre tran- 
smis successivement une serie de fois lorsque 
r emetteur-recepteur (11) est dans son mode 
de calibrage. le moyen de commande (32) 
utilisant parmi les deuxiemes signaux resultant 
de niveaux de puissance, afin de determiner le 
niveau de puissance de sortie de remetteur- 
recepteur, le signal qui represente la puissan- 
ce la plus faible regue audit recepteur (21). 

5. Un emetteur-recepteur selon la revendication 
4, dans lequel chaque transmission dudit si- 
gnal de calibrage se produit de fagon aieatoire 4o 
a Tinterieur d'une fenetre de temps respective 
predeterminee. 

6. Un emetteur-recepteur selon Tune quelconque 

des revendications precedentes, dans lequel 45 
remetteur-recepteur sert a transmettre et a 
recevoir des signaux optiques par I'interme- 
diaire d'un reseau optique en etoile du type 
dans lequel ledit point commun de reseau est 
realise par un coupleur passif en etoile. so 

7. Un emetteur-recepteur selon la revendication 
6, dans lequel ledit emetteur-recepteur com- 
prend un dispositif transmetteur a laser in- 
cluant une photodiode de surveillance (23) a ss 
facette arridre, ledit premier moyen de surveil- 
lance comprenant ladite photodiode de surveil- 
lance a facette arri^re. 



11. Un reseau optique selon Tune quelconque des 
revendications 7 a 9, dans lequel I 'emetteur- 
recepteur (11) de chaque station (10) sert a 
entrer, selon certains intervenes, dans son 
mode de calibrage afin de restaurer son niveau 
de puissance de sortie de transmetteur. 
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